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Transatlantic  Films.  Filming  over  next  two  years  for 
’Plant  Hunters’  series  on  Discovery  Channel 


Remediation  technologies 

Various  strategies  exist  worldwide, 
although  in  the  UK  remediation  tech¬ 
nology  is  a  very  young  industry.  B  my 
Ellis  of  Celtic  Tehnologies  has  out¬ 
lined  some  basic  approaches: 

•  containment  —  synthetic  liners, 
modified  clr.y  liners,  jet  grouting,  slur¬ 
ry  walls,  ground  freezing 

•  reduction  of  contaminant  mobility 
—  stabilisation  and  solidification 

•  contaminant  removal  —  vacuum 
extraction,  air  stripping 

•  biological  destruction  —  land 
spreading,  composting  and  treatment 
bed  destruction 

•  physical  removal  in  situ  —  soil 
flushing 

•  physical  removal  ex  situ  —  soil 
washing 

•  physical  removal  on-site  —  pump 
and  treat 

•  high  temperature  oxidisation  — 
thermal  processing 

It  has  to  be  remembered  that  remedi¬ 
ation  technologies  are  developing  all 
the  time  and  as  the  market  grows  the 
cost  of  remediation  could  fall. 
Rolhamstcd  Experimental  Station 
(part  of  the  Agricultural  and  Food 
Research  Council)  is  developing  a  low- 
tech  solution  based  on  plants  absorbing 
heavy  metals  within  one  metre  of  the 
topsoil.  Scientists  have  had  success 
with  plants  from  the  cabbage  family 


%'s  v » 

ry*K„..  • 


Monts  of  Ahnmm, 
iMhpisM 


In  «  plot  of  amatol 
contandnotad  ftsicl  ot 
Wcbum  ir 

Ixfnrrldw  Thou  rn 


fioidtMtsafd* 

Mnamcjr  w  vnm 


ubovo  ground  matsricl. 
which  can  hw  bo  ait, 


taken  away  and  rs- 

CjvMO 


Picture  courlasy  of 
Rothcomtad 


28  f 

Pren-uov;;  ,<  Qalit/e^  Plotxw.rnin't 


soils,  they  absorb  the  metals  from  the  soil 
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contaminated  with  toxic  heavy  metals. 


The  Hindu. 
September  1992 


Decontaminating 
soil  by  plants' 

The  world's  first  field  experiment  to  test  the 
potential  of  special  plants  to  decontaminate  pel  : 
k/ted  land  is  now  under  way  in  the  UK. 

A  team  of  sc*entists  at  the  UK.  Agricultural 
and  Food  Research  Council's  (AFRC)  Rotharrst- 
ed  Experimental  Station  at  Harpenden.  near  Lon 
doa  has  succeeded  in  developing  plants  that 
can  grow  in  soil  highly  contaminated  with  heavy 
metals  Their  experiments  indicate  that  the  plants 
can  absorb  the  heavy  metals  from  the  soil,  event 
ually  leading  to  decontamination  It  is  likely  that 
this  research  will  lead  to  a  safe,  natural  and  cost- 
effective  method  for  dealing  with  the  problem  of 
soil  contamination. 

Heavy  metals  Such  as  2inc,  cadmium  and  cop¬ 
per.  which  ore  present  in  sewage  sludge,  can 
have  disastrous  effects  on  the  soil  microbial 
population  in  treated  farmland. 

Over  the  past  few  years  it  has  been  found  that 
even  small  concentrations  of  metals  from  sew¬ 
age  sludge  applied  to  agricultural  land  can  seri¬ 
ously  interfere  with  soil  microbiological  activity 
Rhizobium  hgumtnonrum  biovar  trifoli'.  the  nit¬ 
rogen-fixing  bacterium  that  Infects  clover  roots, 
is  perticulariy  Sensitive. 

w  experimental  plots  of  land  contaminated 
with  metal,  only  one  strain  of  soil  bog  was  toler¬ 
ant  to  metals  but  unable  to  fix  nitrogen  with  the 
normal  host  Scientists  involved  in  these  experi¬ 
ments  found  It  impossible  to  establish  which  of 
several  different  metals  was  responsible  for  the 
death  of  effective  strains  of  microbe. 

In  the  latest  experiments,  jncraning  concentre- 

tlone  of  zinc,  cadmium,  copper  and  nickel  were 
added  separately  to  soil  from  the  unoontamt- 
nated  control  plot  of  the  experiment  The  reeults 
shewed  that  adding  zinc  at  U  times  the  UK. 
limit  for  this  element  in  sludge-treated  soil,  or 
cadmium  at  2.4  times  the  limit  caused  complete 
death  of  effective  strains  of  microbe  within  10 
months.  Copper  at  1.7  times  the  limit  decreased 
the  number  of  deaths  but  did  not  cause  complete 
elimination,  end  nickel  had  no  effect 

Most  plants  at  best  can  only  remove  small 
quantities  of  toxic  metals  from  soil.  E&rt  the  pres¬ 
ent  work  has  given  new  hope  because  the  team 
has  found  that  some  specialised  plants,  known 
as  hyper-accumulators,  can  absorb  much  larger 
concentrations  of  metals. 

it  has  been  shown  that  hyper-accumulators 
can  absorb  10.000  mg  zinc  for  every  one-tenth  of 
a  kilogramme  of  dry  matter,  compared  to  Bbout 
30  mg  in  normal  plants.  In  the  case  of  cadmium, 
they  can  absorb  100  mg  per  one-tenth  of  a 
kilogramme  of  soil  compared  with  the  usual  one 
milligramme.  ■ —  LPS 


'Metal  detecting’  wild  cabbages 
set  to  clean  up  poisoned  land 

,  V- 

r_'  -  uncommon  species  from  Brit- 

■aorun  wamwrtgm  ,_yv  tin,  Belgium  and  Grace.  Dr 

.  '^v i  ■£, _ ,j.  sAlan  Baker,  a  senior  lecturer  in 

1A/ILD  cabbage*  may  sSon  be 1  Sheffield's  animal  and  plant 
If  deployed  to  mop  up  Brit-  sciences  department,  said  the 
ain's  abandoned  Industrial  two-year  experiment  had 
sites,  alter  the  success  of  an  in-  proved  a  theory  developed  over 


WSS^d  to  mop  up  Brit- 
ain's  abandoned  Industrial 
sites,  alter  the  success  of  an  in¬ 


vestigation  into  their  powers  of  ;  30  years'  study-. 


absorbing  toxic  sludge. 

Scientists  from  Sheffield  Uni¬ 
versity  and  the  Government's 
Rothamsted  experimental  lab¬ 
oratories  nave  louna  tne  plants" 
"can  be  more  dfecnve  at  neu¬ 
tralising  metallic  poisons  than 
current  detoxifying  techniques. 

The  successful  trials  are 
likely  to  see  the  pale  yellow 
blooms  of  wild  cabbage  Join 
purple  buddleia  and  pink 
willow  herb  as  a  part  of  the 
inner  city  landscape. 


Wild  cabbages,  which  inti  ,de 
brassicas  like  the  favourite 
rockery  plant  Uyssum.  have  de¬ 
veloped  an  ability  to  adapt  to 
poisons  in  the  soil  by  absorbing 
them  harmlessly  into  shoots 
and  tissues.  Their  appetite  ap¬ 
pears  to  extend  beyond  metals 
to  municipal  rubbish  and  con¬ 
taminated  sewage  sludge. 

Dr  Baker  said  yesterday:  “A 
very  small  number  of  species 
go  further  and  actively  seek  out 
toxins  to  take  up.  possibly  as  a 


There  are  also  hopes  that  defence  mechanism  againct 
cabbage-cleaning'' could  speed  predators."  These  vegetable 


the  renaissance  of  abandoned 
sites.  In  areas  from  London  to 
South  Yorkshire,  where  devel¬ 
opers  have  been  deterred  by 
problems  with  cadmium,  zinc 
or  nickd  traces. 

The  cabbage  trials,  funded  by 
the  European  Community  and 
Du  Pont,  the  US  chemical  firm, 
have  used  a  range  of  relatively 


metal -detectors  will  be  at  the 
centre  of  the  project's  next 
stage. 

Tne  research  teem  is  now 
hoping  to  breed  the  most  vora¬ 
cious  strains  in  large  numbers, 
to  tackle  sites  currently  aban¬ 
doned  or  treated  slowly  and  ex¬ 
pensively  by  add-dousing  or 
saturation  with  glass*  particles. 


Wednesday,  May  19, 1993  ' 
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fTasty  toxins  tempt  green  gourmets  ... 


will  be  genetically 
M I — "  engineered  to  clean  up  the 
8U_  toxic  compounds  v»hich 
contaminate  large  areas  of  soil 
in  industrial  countries. 

IThis  is  the  aim  of  research 
rojects  being  carried  out  and 
upported  by  DuPont. 
‘Metal-eating'  plants  derived 
from  rare  wild  relatives  of  com- 
■rnon  or  garden  plants,  such  as 
M^abbage,  cress,  turnip  and  rag- 
Bveed.  will  remove  polluunts 
™Trom  and  i  estore  them  to  pro¬ 
ductive  use. 

I  In  DuPont’s  central  research 
and  development  division  at 
Glasgow,  Newark,  USA,  Dr  Scott 
Cunningham  and  his  colleagues 
are  two  years  into  a  programme 
looking  particularly  at  lead-con- 

I laminated  soils. 

AT  Sheffield  University’s  ani¬ 
mal  and  plant  sciences  depart¬ 
ment  in  England,  Dr  Alan 
Baker’s  search  for  plants  which 

I  have  evolved  a  natural  resis¬ 
tance  to  metals  is  funded  by 
DuPont.  Dr  Baker  has  been 
studying  metal  resistance  in 
plants  for  more  than  20  years. 

8  ‘Some  plants  actively  bio- 
accumulate  metals  and  detoxify 
them  internally, ’  he  said. 

‘A  considerable  percentage  of 
the  plant’s  weight  can  be  made 
of  metal.  Some  of  the  zinc-accu- 

Imulating  plants  are  virtually  gal¬ 
vanised.' 

The  brassica  family,  which 
includes  the  wild  cabbage, 
radish,  shepherd’s  purse,  cress, 

I  oil  seed  rape  and  turnip,  are  par¬ 
ticularly  adept  at  metal  accu¬ 
mulation.  It  is  not  the  familiar 
strains  which  are  creating  inter¬ 
est,  however,  but  relatively  rare 

■  adaptations  only  found  in  areas 
where  metals  occur  naturally  in 
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the  earth. 

Dr  Baker  has  travelled  the 
world  in  pursuit  of  these  plants 
known  as  'hypenccumulators1. 

He  found  a  tree  in  New  Cale¬ 
donia,  for  example,  which  had 
accumulated  so  much  nickel  - 
up  to  2$  per  cent  of  the  plant’s 
latex  -  that  if  the  bark  is  cut  it 
bleeds  blue  sap. 

Dr  Baker  built  up  a  seed  bank 
of  green  metal  detectors  and 
tested  them  on  an  ideal  site  at 
Woburn  in  the  UK,  inadvertent¬ 
ly  created  by  an  experimental 
crop  growing  project  which 
ended  30  years  ago. 

Unknown  to  those  experi¬ 


menters  at  the  time,  the  treated 
sludge  they  spread  annually  and 
ploughed  into  the  soil  for  20 
years  was  contaminated. 

The  soil,  when  Dr  Baker  came 
to  use  it,  was  a  perfect  me¬ 
tal  cocktail  for  testing  nine 
promising  accumulator  species. 

‘Most  of  the  plants  are  peren¬ 
nials,  including  relatives  of  the 
popular  garden  plant  alyssum 
exclusively  found  on  a  few 
Greek  islands,'  *aid  Dr  Baker. 
Accumulator  plants  are  normal¬ 
ly  best  at  dealing  with  one  spe¬ 
cific  metal,  although  most  also 
take  up  other  metals  to  a  lesser 
degree. 


*We  are  looking  towards 
genetically  engineering  a  model 
plant  which  will  be  able  to  deal 
with  more  than  one  metal,* 
added  Dr  Baker. 

‘Such  a  plant  could  have  the 
potential  to  dean  up  a  site  with¬ 
in  six  to  eight  years.’ 

Dr  Cunningham's  work  for 
DuPont  concentrates  on  lead 
because  the  company  is  com¬ 
mitted  to  cleaning  up  sites  con¬ 
taminated  many  years  ago  when 
they  produced  lead-based  piod* 
ucts  and  explosives.  Scott  has 
been  investigating  many  old  for¬ 
mer  DuPont  sites,  as  well  as 
land  where  lead  lined  buildings 


had  been  burnt  and  even  old 
smelter  sites  dating  from  the 
American  Revolutionary  and 
Civil  Wars. 

'Of  the  plants  we  have  an¬ 
alysed  to  date,  two  have  shown 
significant  abilities  to  accumu¬ 
late  lead:  hemp  dogbane  and 
common  ragweed, ’  he  said. 

'Their  lead  accumulation  abil¬ 
ities  are  not  consistent  in  every 
soil.  Most  metals  -  and  lead  in 
particular  -  have  numerous 
forms,  not  all  of  which  are  equal¬ 
ly  available  for  plant  uptake. 

‘Our  ultimate  aim  is  to  clone 
genes  into  the  plants.’ 

The  stakes  are  high:  in  the  US 
alone-  the  estimated  cost  of 
cleaning  up  hazardous  waste  is 
$752  billion  over  the  next  30 
years.  Other  parts  of  the  world 
have  similar  problems  and  there 
is  even  hope  of  developing 
plants  which  could  clean  up  the 
radioactive  debris  of  the  Cher¬ 
nobyl  nuclear  disaster. 

It  has  even  been  suggested 
that  bio-mining  could  get  rid  of 
conventional  mining  completely 
by  planting  metal-bearing  crops, 
harvesting  them,  and  smelting 
them  to  recover  the  metal. 

‘The  potential  uses  of  plants 
which  absorb  toxins  are  numer¬ 
ous,’  says  Scott,  who  is  about  to 
start  work  with  Conoco  in  Ponca 
City  to  look  at  plants  which 
might  clean  up  oily  sludge.  A 
species  oi  Bermuda  grass  is 
already  known  to  grow  on  and 
help  clean  up  oily  sludge. 

It  is  early  days  yet  but  hopes 
are  high  that  current  research 
will  eventually  allow  scientists 
to  send  in  the  clones  and  make 
the  solution  to  the  major  prob¬ 
lem  of  contamincted  industrial 
land  a  truly  green  one. 


...  while  busy  bacteria  help  clean-up  our  act 

A  DuPont  team  has  developed  tech-  an  anaerobic  -  oxygen-free  -  environ-  has  been  added  to  DuPont’s  waste  and  mixed  with  wood  chips  to  fon 
nology  that  uses  natural  soil  bac-  ment  in  which  naturally  occurring  bac-  reduction  arsenal.  compost. 

teria  to  clean  up  groundwater  and  teria  use  the  contaminants  as  an  oxygen  Reduce.  Reuse  and  Recycle  have  been  ‘Well  speed  up  the  natural  composl 


A  DuPont  team  has  developed  tech¬ 
nology  that  uses  natural  soil  bac¬ 
teria  to  clean  up  groundwater  and 
I  soil  contaminated  with  chlorinated 
I  hydrocarbons,  solving  a  major  environ¬ 
mental  and  public  health  challenge. 
Chlorinated  solvents,  also  known  as 
■  chlorinated  hydrocarbons,  are  one  of 
the  most  common  pollutants  in  ground- 
water  worldwide. 

They  are  often  by-products  of  manu¬ 
facturing  operations  and  are  used  in 
dry-cleaning  fluids,  metal  finishing  and 
electronic  circuit  fluids. 

For  the  first  time,  bioremediation  has 
removed  chlorinated  hydrocarbons  thor¬ 
oughly  enough  to  meet  the  stringent 
Environmental  Protection  Agency's 
drinking  water  standards. 

The  technology  involves  establishing 


an  anaerobic  -  oxygen-free  -  environ¬ 
ment  in  which  naturally  occurring  bac¬ 
teria  use  the  contaminants  as  an  oxygen 
substitute. 

Anaerobic  bioremediation  is  faster 
and  more  cost-effective  than  other 
methods,  such  as  the  commonly  used 
'Dump  and  treat’  technology 

It  has  previously  been  used  success¬ 
fully  to  treat  gasoline  and  petrol  but 
never  with  chlorinated  hydrocarbons, 
which  are  extremely  hard  to  break 
down. 

The  team,  which  includes  Conoco  and 
DuPont  representatives,  demonstrated 
the  technology  at  DuPont’s  Victoria, 
Texas  site  and  is  now  testing  the 
method  to  determine  how  broadly  this 
technology  can  be  applied. 

In  another  development,  a  fourth  ’R’ 


has  been  added  to  DuPont's  waste 
reduction  arsenal. 

Reduce,  Reuse  and  Recycle  have  been 
joined  by  'Rot',  with  bacteria  and  other 
micro-organisms  being  enlisted  to  help 
make  sure  that  an  important  new 
DuPont  plant  meets  environmental  tar¬ 
gets. 

In  DuPont’s  first  large  scale  waste 
composting  operation,  the  natural 
process  of  plant  decay  will  not  only  help 
to  treat  wastes  at  the  adipic  acid  plant 
in  Singapore,  but  create  a  product  ben¬ 
eficial  to  the  environment. 

When  the  plant  starts  up  in  1994, 
organic  wastes  from  the  manufacturing 
process  will  be  fed  to  bacteria  and  other 
micro-organisms. 

As  these  organisms  feed,  grow  and 
multiply,  they’ll  be  periodically  removed 


and  mixed  with  wood  chips  to  form 
compost. 

‘Well  speed  up  the  natural  compost¬ 
ing  process  by  providing  optimal  grow¬ 
ing  conditions,  namely  air  and  water  at 
the  right  temperatures,*  explained  Deb 
Luper  of  Engineering’s  Water  and  Waste 
Management  Group. 

Initially,  the  plan  was  to  burn  the 
excess  microbes  from  the  waste  water 
treatment  process.  It  is  estimated  that 
composting  will  cost  several  million  dol¬ 
lars  less  than  incineration,  while  creat¬ 
ing  a  beneficial  product. 

Once  the  safety  of  this  is  verified  by 
DuPont,  independent  researchers  and 
government  agencies,  it  will  be  used  to 
decrease  erosion  and  promote  lush  veg¬ 
etation  at  the  sandy  Singapore  site,  and 
marketed  in  neighbouring  countries. 


Conoco  World,  June  1993 
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‘Green’  solutions  to  heavy  metal  pollution 

©SKev.  R  Uro  . 
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W  W  ild  relatives  of  the  cabbage  could 
soon  be  used  to  help  clean  up  Britain's 
contaminated  industrial  sites,  following  the 
success  of  a  two-year  trial  conducted  by  a 
research  team  headed  by  Dr  Alan  Baker  in 
the  Department  of  Animal  and  Plant 
Sciences. 

The  project,  carried  out  in  collaboration 
with  Dr  Steve  McGrath  (a  former  BSc  and 
PhD  graduate  of  this  University)  at  the 
Agriculture  and  Food  Research  Council’s 
Rothamsted  Experimental  Station  in 
Hertfordshire,  has  demonstrated  that  certain 
plants  can  be  effective  in  removing 
potentially  toxic  heavy  metals  such  as  zinc, 
cadmium,  lead  and  nickel  from  polluted 


A  settling  pond  receiving  effluents  from  China's  second  largest  zinc  mine  at  Shaoguan, 
Guangdong  Province,  has  been  planted  with  dense  stands  of  the  leedmace  Typha 
latifolia  to  remove  contaminant  heavy  metals  from  the  effluent  waters  and  then 
immobilise  them  in  sediments. 


land. 

The  ‘green  remediation’  process  they 
are  developing  could  ultimately  prove  a  less 
costly  alternative  to  physico-chemical  clean¬ 
up  techniques  currently  employed  in  the 
USA  and  the  Netherlands.  It  would  also 
have  the  advantage  of  retaining  the 
biological  integrity  of  the  soil  rather  than 
producing  a  sterile  growth  medium  which 
generally  results  from  present  treatment 
options. 

Funded  by  the  EC  and  the  American 
chemical  firm  DuPont,  the  plant  trials  have 
used  a  range  of  relatively  uncommon  metal- 
accumulating  species  from  the  UK,  Belgium 
and  Greece.  These  unusual  plants,  with  a 
capacity  to  bioaccumulate  several  percent  of 
metals  in  their  shoots,  have  been  identified 
by  Dr  Baker  during  research  over  the  last 
twenty  years.  Whilst  in  the  cabbage  family, 
the  nearest  domesticated  relatives  of  the 
plants  being  tested  are  the  cresses  and  the 
common  rockery  plant,  alyssum.  All  are 
native  to  soils  naturally  rich  in  heavy  metals, 
often  in  areas  of  major  mining  operations. 


Fundamental  aspects  of  the  mechanisms 
of  metal  accumulation  by  such  plants  are 
currently  being  investigated  by 
Dr  Baker  and  his  research  group.  Some  of 
the  plants  can  scavenge  metals  from  low  soil 
concentrations,  actively  accumulating  them 
in  their  shoots  to  similar  concentrations  as 
those  found  in  plants  growing  naturally  on 
the  most  metal-enriched  soils.  Dr  Baker’s 
group  are  investigating  the  possible  role  that 
the  accumulated  metals  may  play  as  a 
deterrent  to  herbivory  and  in  control  of 
pathogens. 

Commenting  on  the  project.  Dr  Baker 
said:  “We  have  proof  of  concept  -  what  we 
now  need  is  a  major  development 
programme  to  breed  and  improve  the  most 
promising  species  and  to  generate  sufficient 
materials  so  that  this  technology  can  be 
tested  on  a  practical  scale." 


Another  ‘green  technology’  project 
underway  in  the  Department  of  Animal  anc 
Plant  Sciences  involves  the  use  of  fast- 
growing,  productive  wetland  plants  -  like 
the  reedmace  and  common  reed  -  to  clean 
metal-polluted  effluents  from  mining  and 
mineral  processing  works. 

Dr  Baker  and  a  research  student, 

Mr  Zbihong  Ye,  are  collaborating  with 
research  groups  at  Baptist  College,  Hong 
Kong,  and  Zhongshan  University, 
Guangzhou,  PR  China,  in  a  project  on  the  rc 
of  wetland  plants  in  metal  immobilization  ii 
both  natural  and  constructed  wetlands.  The 
study,  using  materials  from  both  Europe  am 
China,  aims  to  elucidate  the  mechanisms 
involved,  and  to  allow  selection  of 
particularly  useful  strains  of  wetland  plants 
for  further  development. 


Liverpool  Echo,  Tuesday,  June  29,'  1993 
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land  poisoned  by  high  levels  of  metals. W"*  . 

At  present,  there  is  no  satisfactory  way  of 
getting  rid  of  the  metals  without  damaging  the 
soil.  .  ^ ' 

However,  research  has  shown  that  some  ^ 
weeds  absorb  100  to  200  times  higher  ieveis  of 
metals  than  other  vegetation. 

And  it  is  believed  that  they  could  be 
harnessed  to  ensure  a  natural  way  of  ctoanmg 
up  the  eoMtor  good — by  absorbing  the  metals 
as  they  grow.  ,  ..  . 

Harvested,  they  could  then  be  cut  up.  dried 

anDr^^MoQnSvof  the  Institute  of  Arable 
Grot*  Research  in  Hertfordshire  says  that  the 
ultimate  aim  is  to  remove  the  metals  from  the 

W0S!d  hepre^te  mat  it  will  be  only  five  years 
before  the  process  is  in  use. 

However,  the  actual  dean-up  could  be  a  slow 
process:  one  experiment  with  sewage  skidgo 

needed  nine  crops  of  weed.  _ 

But  says  Dr.  McGrath:  "It  would  be  possible 
to  get  two  crops  a  year  If  you  grew  one  of  them 

under  plastic  greenhouses.”  _ 

And  selecting  and  breeding  the  most  efficient 
plant  lines  could  speed  up  the  process. 
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Wild  cabbage 
and  contamination 

Wild  cabbages  may  be  used  toclean 
up  abandoned  industrial  sites  fol¬ 
lowing  an  investigation  into  their 
ability  to  absorb  toxic  waste,  ac¬ 
cording  to  a  recent  report  in  The 
Guardian. 

Scientists  from  Sheffield  Uni¬ 
versity  and  the  Government's 
Rothamsted  experimental  labora¬ 
tories  have  found  the  cabbages  can 
be  even  more  effective  at  neutral¬ 
ising  metallic  poisons  than  current 
detoxifying  techniques. 

The  trials  have  been  funded  by 
US  chemical  company  Du  Pont 
and  the  EC. 


Earth  Almanac 
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The  Future  Is  Now  for  a 
Global-warming  Test 

How  will  plants  adapt  to  the 
greenhouse  effect— rising 
temperatures  and  carbon 
dioxide  levels,  the  wages  of  fossil 
fuel  burning  and  deforestation?  To 
study  the  effects  of  such  climate 
change,  British  scientists  quite 
sensibly  are  using  greenhouses— 
eight  very  sophisticated  greenhouses 
(colored  by  creative  photography) 
called  Solsr  domes. 

Built  on  the  coast  of  Wales  by 
the  Institute  of  Terrestrial  Ecology, 
the  domes  create  conditions  pre¬ 
dicted  for  the  late  21st  century. 


Their  air  contains  twice  today’s  car 


bon  dioxide  and  is  5.4T  warmer 


than  outside  air.  Growing  in  the 


domes,  grasses  and  small  oaks  and 


an  advantage  by  storing  them  in 
their  leaves  too.  That  way  they  may 
avoid  being  eaten  by  bugs  or  infect¬ 
ed  by  a  fungus.”  If  the  researchers 
can  increase  a  weed’s  lead  intake  to 
one  percent  of  its  mass,  the  plants 
could  be  cut,  dried,  ana  burned  to 
reclaim  and  recycle  the  lead. 

Tiny  Desert  Fox  Must 
Be  Wily  to  Survive 

Iife  presents  a  host  of  hazards  for 
the  cat-size  San  Joaquin  kit 
J  fox.  Of  this  endangered  sub¬ 
species  only  about  5,000  remain. 
Their  southern  California  neighbors 


sycamores  are  measured  by  scien¬ 
tists,  who  also  monitor  caterpillars 
and  aphids  that  feed  on  the  vegeta¬ 
tion.  “Some  plants  may  adapt  by 
growing  quicker  and  bigger.  Others 
may  slow  down,"  says  project  leader 
Trevor  Ashenden. 

Contaminated  Soil:  Can 
Plants  Get  the  Lead  Out? 

For  30  years  an  E.  1.  du  Pont  de 
Nemours  &  Co.  plant  in 
Deepwater,  New  Jersey, 
made  tetraethyl  lead,  a  gasoline 
additive  that  was  phased  out  in  the 
1980s.  High  concentrations  of  lead 
now  contaminate  22  acres.  Yet  in 
this  wasteland)  two  weeds— com¬ 
mon  ragweed  and  hemp  dogbane— 
not  only  grow  but  thrive,  even  as 
lead  accumulates  in  their  tissues.  So 
company  research¬ 
ers  (left,  from  left 
to  right)  Scott  Cun¬ 
ningham,  Steve 
Germani,  and  Bill 
Berti  have  planted 
more  of  the  weeds 
to  see  if  thf*;  and 
other  plants  can 
draw  significant 
amounts  of  heavy 
metals  from  con¬ 
taminated  soils,  a 
technique  called 
plant  remediation. 

“All  plants  (store 
some  metals  in 
their  roots,”  says 
Scott,  “but  a  few 
have  likely  gained 


include  coyotes  and  golden  eagles, 
which  prey  on  them.  A  bullying  out¬ 
sider,  the  red  fox,  is  invading  their 
territory.  Agriculture  has  gobbled 
up  more  than  90  percent  of  the  kit 
foxes’  former  range,  virtually  re¬ 
stricting  them  to  the  Carrizo  Plain, 
a  400-square-mile  basin  of  grass¬ 
land  and  scrub.  And  that  shrunken 
habitat  can  be  seared  by  drought. 

But  the  foxes  have  friends.  The 
Nature  Conservancy  has  bought  a 
23, 000-acre  ranch,  expanding  the 
Carrizo  Plain  Natural  Area  to 
200,000  acres,  which  the  group 
manages  in  cooperation  with  the 
state  and  the  U.  S.  Bureau  of 
Land  Management. 

—John  L.  Error 


National  Geographic,  August  1993 


Flower  power  rocks  heavy  metal 
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Paul  Lewit  talks  to  twoof tfietcvntists  whti  an 
harnessing  nature's  power  ioldem  uj[>  polluted  sitesJ'’ 

SOME  «f  BriW*  Mattes  ^Wiwin'  rrroiuijoo  m 
aapjt  poflmed  could  soon  dMiHf)  ncfaaolaKT- ' 
be  tnarformsd  iaio  fikds  .Re  «di  Praftaar  Strre 
brilliant  yellow  and  while  flow-  McGrath  a*  Roth— ated’a  M- 
knasareaukofaacw.lou-todi  cate  of  Arable  Crape  Research 
of  peciaiminf  contaai— ad  found  plants  frcm  the  cress  end 
land.  <(iww  hmilire  growtog  natu- 

Mwe  importantly,  (be  base  rally  on  nnta  niwitan  softs  in 
bfiadoo  would  not  jM  be  Brit—  end  an  the  Continent 
(visual.  It  would  deun  (be  softs  and  dadded  to  try  them  on  the 
at  nude  beery  —trie  each  as  i  namainafri  litt  at  (be 
zinc,  cadmium  end  ikM,  end  m—rrh  centre,  . 
could  be  the  first  tocp  in  her-  ‘We  crew  otar  plum  on  site 
naaftng  nature  to  fight  beck 


highly  oocccwful  at  accmaukt- 
in*  roetsk  cuefa  as  zinc  aod 
nickel.  Until  now,  metals  tike 
throe have  bees  (hr  moat  intrac¬ 
table  of  all  environmental  pol¬ 
lutants/  Baker  oakL 

This  could  be  at  least  •  atart 
to  «*— •  jnaninatiOB  chat  doesn’t 
remove  a ft  biological  activity 
from  the  aod.  It  could  be  a  fir* 
etep  -in  using  a  truly  green 
approach  to  turn  the  tide 


as  thbse  in  the  centre  of  London 
have  been  worth  droning  AH 
that  is  act  to  changes ;  ,;i. 

So  effective  are  the  ereaaaa 
that,  once  ,  cleaned,  land  could 
safely  be  retuned  to  agricul- 
tunl  and  hordadtutml  m.  ■ 
Together  With  *.  other-  tech¬ 
niques,  the  pro  cars  nay  even 
be  need  to  decontaminate- mom 
aevercly  polluted  rites.  • 


urgent  need  to  collect  the  plants 
and  cultivate  them  far  the*  own 
protection.  Once  over  that  hur¬ 
dle,  large-scale  uae  far  toil 


The  crease*  would  at  first  be 
used  ou  sites  that  have  only 
twni  4mugmaUy  polluted'  «»xi 
would  be  a  cheap,  visually 
ntraam*  way  of  redriming  land 


cress  involved  b  native  to  Bri¬ 
tain,  Baker  it  rrAntog  to  ipmr 
it,  or  aty  where  k  grows.  His 
unman  u  thav  an  fneady  rare 
.plant  could  he  oocne  a  target  for 


It  k  al  down  to  the  kbftfcy  at' 


i  of  the  cabbane  htofty. 
ifa  on  poisoned  aoik  sad 


acraa  across  the  c 


Pirkkateg  tbs  had  toad  to 
coat  bage  ansa  and  kill  eff  any 
lift  it  coatetoed.  <.  Tht  two 
fcvuurod  tottboda  were  add 


The  technology  could  have 
other  for -reaching  applications: 
One  could  be  as  a  way  to  recycle 
mstak  tost  as  industrial  or  other 
waste.  When  the  li casta  are 
harvested  and  hdnoUtd,  the 
ash  contains  up  to  30  per  cent 
metal  oxides  non  which  it  a 
aasy  to  remove  the  metals. 

Though  this  is  unlikely  to  be 
commeraally  viable  yet,  k  may 
well  become  to  as  reserves  are 
depicted  and  genetic  engineer 
tog  to crsMto  plants'  ability  to 
absorb  the  tottak. 

Another  widflf  prospect  is 
that  there  assy  be  *hypcraccu- 
molator*  plants  for  other  met¬ 
als.  A  huge  range  of  flora  bias 
not  even  been  i  kndfiad,  let 
alone  investigated  for  potential 


McGrath  has  high  hopes  for 
tfah:  -*Ncw  IfyptnoptBwtoon 
ore  bciog  found  all  tha  time.  We 
akfndykaow  of  243  for  akkel 
alone,  Wc  have  rapadkiona  to 
the  tropk*  every  year  aod  they 
anwaiy  return  urfan  bifouuatiun 


*We  know  of  a  chromium 


metak,  and  baking  at  more  than 
1.0OOC  to  fine  them  wkh  the 
attics  io  the  soft. 

Soccessfal  trials  of  plant 
*hypcruKumulators*  at  Shef¬ 
field  Uriverrity's  departmeat  of 


■yciito  nad  date  crops  on  av 
«e  near  WobteU  which  was 
pokonad  by  90  anooal  applica- 
tfoMotecwageriudp. 

Dr  Akn  Baber,  t  aaioi  lee- 

rente  oould  bmld  tteTqp*-  Natanlam:  TktAlpimi/MmjKn  ,  wkkk  mixril  W>  iy  DmlMmutU. 


regions,  but  this  would  obvi¬ 
ously  not  be  suitable  to  the  di- 
mate  »n  this  country.  We're  also 
mveatigatmg  the  kad -accumu¬ 
lating  properties  of  another 
plant,  though  it's  too  early  to  be 
sure  yet,*  he  said. 

Baker  believes  k  is  possible 
that  accumulators  nosy  be  found 
for  precious  metals,  a  prospect 
which  could  make  him 
extremely  rich.  . 

His  work,  it  seems,  brings  the 
dream  of  harvesting  fields  of 
gold  and  diver  one  step  efoaer  to 
reality. 


"The  Observer;  Ist  SbQuot  /333 
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Metallfressende  FUanzen  entgiften  Boden 

„Hyperakkumulatorenu  nehmen  groBe  Mengen  an  Scnwermetallen  auf  /  Riickgewinnung 


LONDON,  (dpa)  Metallfressende 
Fflansen  gedeihen  auf  einem  Feld 
des  Institutes  fur  Ackerbau  und  Ge- 
treidekunde  in  Rothamsted  bei 
London. 

*Hyperakkumu]atoren“  hat  sie  der 
Biologie-Professor  Steve  McGrath 
wegen  ihrer  metallspeichemden  Ei- 
genschaften  getauft.  Hunderte  von 
Sorten  gibt  es,  unter  ihnen  das  Alpi¬ 


ne  Pfennigkraut  und  verschiedene 
Kohlarten.  Nicht  in  Promille,  son- 
dem  in  Prozenten  ihres  Eigenge- 
wichtes  ziehen  sie  Schwermetalle 
a  us  dem  Boden  und  speichem  sie,  so 
McGrath.  Er  hofft,  dafi  -ich  nach  der 
Emte  aus  der  Pflanzenasche,  die  zu 
29  Prozent  aus  Metalloxiden  besteht, 
Metalle  wiedergewinnen  lassen. 

Erste  Versuclisergebnisse  stim- 


men  ihn  >sehr,  sehr  optimistisch": 
Schon  nach  zehn  Em  ten  ha  be  sich 
der  Anted  an  Schwermetallen  in  ei- 
ner  Industriebrache  auf  landwirt- 
schaftlich  akzeptable  Werte  gesenkt. 
Der  Boden  war  mit  Kupfer,  Cad¬ 
mium,  -Nickel,  Chrom  und  Blei  ver- 
seucht  gewesen.  Eine  besondere 
Vorliebe  ha  ben  die  Pflanzchen  fiir 
Cadmium  und  Zink  entwickelt. 


^TTT  TQ  JYTTfJ 


DIE  WELT  9 


Pflanzen  ziehen 
Zink  und  Blei  aus 
verseuchten  Boden 

dpa/ok  London  -  Metallfressen- 
de  Pflanzen  gedeihen  auf  einem 
Feld  des  instituts  far  Ackerbau 
und  Getreidekunde  in  Rotham- 
sted  bei  London.  „Hyperakku- 
mulatoren“  hat  sie  der  Biologie- 
professor  Steve  McGrath  wegen 
lhrer  metallspeichemden  Eigen- 
schaften  getauft:  Hunderte  von 
Sorten,  darunter  das  Alpine 
Pfennig  kraut  und  verschiedene 
Kohlarten.  In  Prozenten  ihrer 
Eigengewichtes,  so  McGrath, 
ziehen  sie  Schwermetalle  aus 
dem  Boden  und  speichem  sie 
zum  groBter.  Teil  in  ihren  Blfit- 
tem.  Er  hofft,  daB  sich  nach  der 
Emte  aus  der  Pflanzeuasche,  die 
zu  20  Prozent  aus  Metalloxiden 
besteht,  Metalle  wiedergewin- 
ntnlassen. 

Erste  Versuchsergebnisse 
stimmcn  ihn  «sehr,  sehr  optimi- 
stisch*.  Schon  nach  zehn  Em  ten 
hate  sich  der  An  teil  an  Schwer- 
metallen  in  einer  Industriebra- 
che  auf  landwirtachafUich  ak- 
zeptable  Werte  gesenki  Der  Bo¬ 
den  war  mit  Kupfer.  Cadmium, 
Nickel,  Chrom  und  Blei  ver- 
seucht  geweaen.  Eine  besondere 
Vorliebe  haben  die  Pflanzen  fttr 
Cadmium  und  Zink  entwickelt 
„Zink  kann  ich  ihnen  auf  uroe- 
rem  Boden  aber  leider  nicht  an- 
Weten“,  bedauert  McGrath. 


Welcher  biologischen  Eigen- 
art  die  „Hyperakkumulatoren“ 
ihren  Hunger  auf  Metall  verdan- 
ken,  wissen  die  Forscher  noch 
nicht  DaB  sie  es  tun,  ist  aber  als 
botanische  Kuriositiit  seit  lan- 
gem  bekannt  Metallophythen 
neiBen  diese  Pflanzen.  Sie  wach- 
sen  meist  auf  Schutthalden  von 
Bergwerken.  Zum  Beispiel  das 
VoralpenHellerkraut  (Thlaspi 
alpestre).  Es  bevorzugt  zinkrei- 
che  Standorte.  Mit  100  Milli- 
gramm  Zink  pro  Liter  gedeiht  es 
normal,  mit  500  bluht  es.  Andere 
Pflanzen  kfinnen  bci  diesem 
Zinkgehalt  nicht  gedeihen,  so 
mufi  das  Kraut  kerne  Konkur- 
renz  fiirchten.  MBglicherweise 
dient  das  aufgenommene  Metall 
such  dem  Selbstschutz,  indem 
es  Tieren  den  Appetit  verdirbt 
Erst  einmal  konventionelL 
durch  Auslese  und  Zucht,  will 
McGrath  die  raetaUfresacnden 
Talente  seiner  .Hyperakkumu- 
latoren*  verbessem.  SoUten  die 
Forscher  sie  mit  Mltieln  der 
j  Gen  technologic  optiraieizn  - 
worn  such  in  England  ein  Ge- 
j  nehmigungsverfshren  nBtig  ist 
-,  dann  milflte  sichergestellt 
warden,  daS  sich  die  metallfres- 
senden  Pflanzen  nicht  unkon- 
uolliert  vennehren.  Eine  Sa- 
menmischinig  geger.  Schwer¬ 
metalle  mfiflte  sich  in  ihrem  Ap¬ 
petit  auf  metallische  Boden  be- 
schrfinken. 


I*TE«*.T>0*».L  P»£lI-CtTTIWC  BuIEaU 
224-236  Wilwooh  Road. 
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■up  crops 
for  work 


on  toxic  soils 


PLANTS  which'  take,  up  toxic 
metals  as  nutrients  amid  be 
used  to  clean  contaminated 
soils.  The  crop  would  then  be 
harvested  and  metal  extracted 
for  recycling. 

Professor  Steven  McGrath  of 
the  Agricultural  and  Food 
Research  Council's  Institute  of 
Arable  Crops  Research 
described  the  experimental 
process  —  called  green  ranedia- 
tkm  -  to' the  British  Associa¬ 
tion  meeting.  ' 

His  research  team  has  tested 
a  number  of  plants  for  zinc 
uptake  on  soils  polluted  by 
heavy,  metals  from  London 
sewage  over  ao  years. 

The  most  efficient  plant, 
alpine  pennyeress,  reduced 
xtnc  to  acceptable  levels  after 
nine  cropping*.  Prof  McOreth 
said  this  could  be  achieved  in 
three  years,  using  intensive 
cultivation. 

Existing  methods  of  physical 
and  chemical  treatment  to 
remove  soil  pollution  are 
expensive  and  also  alter  the 
soil .  structure,  _  leaving  it 
unsuitable  for  cultivation. 

Using  green  remediation 
techniques,  a  hectare  of  con¬ 
taminated  soil  could  be  cleaned 
up  for  £5,000,  leaving  it  fertile, 
whereas  conventional  treat¬ 
ment  by  vitrification  costs 
£18,000  per  hectare. 

At  present  the  potential  of 
the  technique  is  limited  by  the 
productivity  of  the  plants.  Prof 


‘  •  ‘  .  .  f 

McGrath  suggests  that  plants 
could  be  genetically  engineered 
to  speed  up  the  rate  of  remedi¬ 
ation  and  to  improve  *he 
plants'  take-up  of  toxic  metals 
to  levels  where  the  metals 
could  be  harvested  economi¬ 
cally. 

Du  Pont,  the  international 
chemical  company,  is  Inter¬ 
ested  in  using.  the  technique  to 
dean  up  lead  contamination 
around  factories  where  the  peh 
rol  additive  tetra  ethyl  lead 
was  produced,  and  a  smelting 
company  plans  a  test  to  pro¬ 
duce  pure  metals  from  har¬ 
vested  material. 

Plants  which  have  the  ability 
to  handle  toxic  metals  are 
scarce  and  need  to  be  pro¬ 
tected,  Prof  McGrath  said. 

One  of  the  champion  natural 
accumulators  is  Sebertia  acu¬ 
minata,  a  tree  that  lives  on 
nickel-rich  soils.  “An  obvious 
application  would  be  to  tap’ 
such  trees  for  nickel,  in  an 
analogous  way  to  that  for 
rubber."  Prof  McGrath  said 
green  remediation  could  be 
combined  with  bioremediation, 
the  technique  in  which  bac¬ 
teria  are  used  to  break  down 
organic  pollutants  such  as  pes- 
ticidesto  produce  a  one-stage 
dean-up. 

He  said  he  would  also  like  to 
study  plants  in  areas  where 
there  is  a  high  level  of  radioac¬ 
tivity,  to  see  if  they  accumu¬ 
lated  radioactive  materials. 


The  Guardian,  Tuesday  August  31, 1993 


poisons 


SaBtKXtowtWvenjsar 
developing plants  which 
cm  gait  up 

qtunrtnwi  of  p-Ssonous  metals 
from  land 

berecycledas  though  they 
wm>  iluwlnlufl  cmi  • 

Metallic  patsohlnc  of  soil  r- 
usually  ftwa  mint  vortdaga, 
factory  chimney*  and  sgfcwnt 
— has  been  a  growing  probiam. 
px  tkuUrlf  In  eastern  Kw:-?;*, . 

.  Erea  the  urban  vogatahla 
vetch  is  not  immune.  Professor 
Stephen  McGrath  told  the 
asaoaaflon’a  meeting. 

But  e  nice  of  weeds  and 
crops  has  been  found  which 
flourishes  on  nickel,  cobalt 
sine,  cadmium  and  lend. 

■  Professor  McGrath,  of  the 
Rothamsted  Experimental 
Station,  said  that  within  five 
years  a  plant  could  be  grown 
especially  for  sowing  on  slag 
heaps  and  contaminated  land. 

“The  ideal  would  be  to  har¬ 
vest  the  plant  material,  dry  it 
and  take  it  to  smelters  and  recy¬ 
cle  the  metals  in  It  just  as  alu¬ 
minium  cans  are  recycled 


now."  So  lar,  out  of  250,000 
flowering  plants,  scientists 
have  dls-avered  nearly  100 
''which  teem  to  have  an  appetite 
lor  toxic  metals. 

PrefciflOir  Mogjmth  rad  ccH* 
tafimbite  ben  cptific  tut 
plinteoa  a  field  ermcbh&s  been 

coofamimfud  |>y  metals  ^on* 
oentrated  in  London  sewage 


They  mads  trials  with  plants 


a  member  of  the  cab¬ 
bage  family  known  as  TblaspL 
or  alpine  pennyensa,  emerged 
as  the  star.  A  crop  mwm  43 
kilograms  of  doc  per  hectare  in 
a  men  nine  harvests.  . 

"It  would  do  a  very  good  Job 
on  dne,  but  what  we  would  ulte 
to  know  is,  can  it  do  other  met- 
alsrhesald. 

The  plant  could  be  geneti¬ 
cally  engineered  to  take  up  a 
cocktail  of  metals.  But  at  pres¬ 
ent  Professor  McGrath  is  using 
more  old-fashioned  selection 
techniques  to  seek  a  superplant 
within  the  Thlaspi  family 
which  would  perform  even  bet¬ 
ter,  especially  if  encouraged  b> 
manure. 


The  Independent,  Tuesday  August  31,  1993 


PLANTS  -  tint '  ^aftV.wlMble 
nittUt  «r  rif  polluted  jail  could 
provide  a  teeratraetctop  for  the 
ifbtnre,  *cientista  taid  yestert? y.' 

1  .Lead  in  ha4  around  Britrin’t  • 
abandoned  smelting  mine*,  or 
^cii^dcd  far  yeata  on  roadside 
Tapes,  coaid  he  schemed  up, 
fearing  dean,  fatik  amL  r  * 

tkafcnnl  and  Food  P 
CoundTs  Institute  for  Arable 
Crop*  Research  in  Hertford¬ 
shire;  wld  the  routing  tint  sach 
TkypcHKUiibnar.cia  store 
of  time*  more  metal 


than  "noaMr  specks.  The  latex 
is  one  octuple,  Stiotk  mum- 
note,*  native  of  roetatakb  soil*, 
con  be  U  per  cent  niekeL  It 
might  be  possible  to  tar  them 
tree*  for  nirM  a*  ether*  are 
tapped  fix  rubber. 

Scraping  one  metre  of  toptml 
off  a  polluted  ate  produces 


;r  scrutiny 

"VThat  are  the  insurance  com¬ 
panies  going  to  do  [if]  yoa  bare  a 
gene  tint  means  yon  aren’t  going 
to  tee  yoor  mortgage  expectancy 
through?" 

Professor  Evans  taid  there  was 
an  urgent  need  for  a  debate  on 
the  ethical  and  social  conse¬ 
quences  of  in  increased  lifespan. 
"It  is  timely  to  think  about  h  so 
that  we  don’t  get  tiken  by  sur¬ 
prise  if  scientific  dreams  become 
reality.” 


-  ..  Susan  Watts  v 

SckaceCeqespeadmt 

iv  / 

around  3^00  tons  of  metakxri11 
taminated  soil  per  hectare.  This 
dries  down  to  just  a  few 
grama  of  ash  with  nietel  con¬ 
centrations  of  up  to  20  per  cent. 

,  .  "We  are  told  by  people  who  do 
smelting 'that  thi*  is  etjorn'ent 
to  a  good  ore,"  Dr  McGrath  id.’ 
He  said  Dupont,  the  Cbiisd 
States  chemical  garni;  i*  intcr-  l 

ested  in  using  his  *1»oc!ce*  tech-’ 

nigocs  to  cleanup  land  coomor 
nated  with  lead. 

“ Around  Britain’s  cities, 
metal  industries  hare  produced 
of.  lrod»  poilntod  with 
metal  deposits.  The  old  mining 
site*  whae  they  smelted  the  lead 
.emitted  a  lot  of  metal  which 
came  down  on  hills  and  moors,' 
Dr  McGrath  said. 

Dt  McGrath’*  teem  tested  H  j 
plant  species  on  a  site  contami-  j 
aated  with  20  yean'  worth  of , 
London  sludge  and  recorded  the  . 
take-op  of  metals  such  a*  zinc,  ‘ 
copper,  manganese  and  cad-  j 
miurn.  The  researchers  found  . 
that  three  species  —  i  dose  rela¬ 
tive  ofalyssum,  an  tlpinc  penny 
crest  and  northern  rock  era*  — 
had  an  unusually  large  capacity 
for  storing  metals. 

He  is  confident  that  the  work, 
funded  in  part  by  the  US  Army, 
should  produce  a  cheaper  way  to 
deal  with  polluted  land  than  any 
of  today’s  approaches. 
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Daliy  Telegraph,  4th  October  1993 


It9^  cleaner  by  cabbage 

PLANTS  from  the  cabbage  cadmium  and  nickel  Trials 
family  could  clean  land  con-.,  have  been  funded  by  the  EC, 
taminated  with  toxic  wastes,  Leverhulme  Trust  and  the 
says  Prof  Stephen  McGrath  US  army  to  decontaminate  a 
of  the  Rothamsted  Experi-  -  field  treated  with  metal-con- 
|  mental  Station,  Harpendem  taminated  sludge.  Themeth- 
I  The  plants  have  proved  od  could  take-  another  five 
promising  at  removing  zinc,  years  to  develop:  ^  •  R  H 


Plants  could  clean 
contaminated  land 


■  l  and  contaminated  with  heavy  metals  could  he 
cleaned  by  plants  which  extract  the  contaminants 
and  store  them  in  their  above  ground  portions, 
according  to  a  paper  presented  at  the  llritish 
Association  for  the  Advancement  til  Science  conference 
in  August. 

Steven  McGrath,  from  the  AIRC  Institute  til  Arable 
Oops  Research  at  Marpcndcti.  said  a  number  of  plants 
acted  as  "hyper  accumulators',  with  leases  containing 
high  concentrations  tif  metals  such  as  cadmium, 
copper,  lead,  nickel  and  zinc 

flams  growing  on  a  contaminated  site  could  he 
cropped,  and  the  mctal-cnrichcd  hiontass  either 
disposed  as  landfill  or  reduced  to  ash.  which  could 
allow  metals  to  Ire  recovered  and  recycled 


Professor  McGrath  said  the  "green  remediation"  of 
contaminated  sites  would  leave  soil  in  better  condition 
than  other  dcan-up  techniques,  such  as  acid-leaching, 
electro-osmosis,  or  vitrification,  which  remove  all 
biological  activity  and  affect  the  soil  structure 
Species  of  plants  which  act  as  hyper  accumulators  vary 
from  herbaceous  plants  to  trees  The  latex  of  one  tree. 
Seberlia  acuminata  ftom  New  Caledonia,  contains 
more  than  1 1  per  cent  nickel,  which  could  possibly  he 
"tapped",  as  other  trees  are  for  ruhher 

An  experiment  was  carried  out  on  a  field  where  metal- 
contaminated  sludge  front  London  had  been  applied  for 
20  years.  Ten  species  were  grown  to  test  their  ability 
to  remove  metals,  one  of  which.  TbUapi  carrulaccns. 
reduced  the  amount  of  zinc  in  the  soil  to  an  acceptable 
level  after  just  nine  croppings.  Atyssum  Irnium  would 
remove  the  same  amount  of  zinc  after  88  croppings, 
and  oilseed  rape,  by  contrast,  would  require  852 
croppings 

Professor  McGrath  pointed  out  that  hyper  accumulator 
plants  arc  relatively  rare,  and  often  grow  in  remote 
areas.  Some  of  the  plants  arc  hard  to  crop,  and  new 
machinery  may  have  to  he  developed  to  cope  with 
low-growing  or  short-lived  species 
"VPe  look  forward  to  seeing  contaminated  and 
abandoned  sites  "growing  clean"  with  a  cover  of  yellow 
and  white  flowers  of  hyper  accumulator  plants' 

More  research  needs  to  hr  done  to  identify  other 
suitable  species,  and  to  find  ways  of  increasing  their 
efficiency  as  accumulators,  he  added. 

Copies  uf  Hanli  clean  till  suit*  can  he  obtained  from 
Professor  Steven  McGrath,  soil  Science  Department. 
Rothamstcd  Experimental  Station.  Flurpcndcn. 
Hertfordshire  A  IS  >|Q 

#  botanists  at  Cambridge  I  niversity  arc  breeding  J 
variety  ol  elm  which  has  greater  resistance  to  Dutch 
elm  disease  than  the  ordmars  elm.  and  which  could  tie 
used  to  replant  areas  dcmid  of  the  tree  lor  more  lhan 
ill  years  About  2IKI  saplings  ol  the  smooth-leaved  elm 
are  being  planted  around  Cambridgeshire  as  a  pilot 
si  udf 
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PLANTS  CAN  CLEAN  UP  CONTAMINATED  SOILS 

Ljyii  Xj ^ji  aka  oil: 


a*ll**JI  yj*  jjl  wLJ!  Atlc*  XUw; 

ii^UI  «juiw  jjl  1 1 *Soc 

« J  iAft  ilUfc  ijl  t,  *4  C-  dJjj 

^jiJI  Oliti-JI  ^  <Aoj*5/l  jjJ  ,^£jj 
Cr*  U*"  olv^  p-£yj  CKj^ 

Scientists  believe  that  plants  may  solve 
the  problem  of  decontaminating 
polluted  soils  following  theii  discovery 


that  a  small  but  growing  number  are  and  found  only  in  remote  areas 
capable  of  accumulating  very  high  con-  an  urgent  need  to  collect  ar 
centrations  of  metals  in  their  stems  and  them,  and  to  establish  a 

leaves,  and  more  than  70  species  are  now  facility  for  their  large-scale  pr 

known  to  be  what  are  classified  as 

hyperaccumulators.  For  further  information,  please 

Stephen  McGraph,  AFRC 

At  present  there  are  no  techniques  for  Arable  Crops,  Rothamsted  E 
such  a  clean-up  which  is  low  cost  and  Station,  Harpenden,  Herts  AI 
retains  soil  fertility  after  the  metals  44-582  763133;  Fax:  44-582  7i 
contamination  has  been  removed.  Hyper- 
accumulator  plants  are  still  relatively  rare. 


Trees  that  can  draw  out  the  poison 


let.  us/  u  il  *u.  rw  uj /  u  n 


Pflanzen  zur  Entgiftung 
kontaminierfer  Boden 


(BN)  Nachdem  Wissenschaftler  ent- 
declct  haben,  da**  einige  Pf lanzenar* 
ten  in  der  Lage  sind,  sehr  hohe  Kon- 
zentrationen  von  Metalien  in  ihren 
Stielen  und  Slattern  zu  speichern,  ha- 
ben  sie  die  Ansich*  geaussert,  das* 
Pflanzen  vielleicht  zur  Losung  des 
Problems  kontaminierfer  Boden  bei- 
tragen  konnten. 

Uber  70  Arten  sind  bisher  bekannt 
und  warden  als  sogenannte  «Hyper- 
akkumulatoren*  bezeichnet.  Die 
Pflanzen,  unter  denen  krautartige  bis 
hin  zu  Bdumen  vertreten  sind,  enthal- 
ten  das  100-  bis  lOOOfache  der  ubli- 
chen  Metallkonzentration  in  ihren 
oberirdischen  Sprossen. 

Dr.  Steven  McGraph  vom  Institute  of 
Arable  Crops  Research  in  Harpenden 
bei  London  sagte  kurzlich  auf  einer 
Konferenz,  doss  die  Entdeckung  von 
immer  mehr  Hyperakkumulatoren  die 
Pfcrspektive  eroffnet  ha  be,  kontami- 
nierte  Boden  und  Industriebrachen 
mit  einem  Teppich  weiss-  und  gelbblu- 
hender  Hyperakkumulator-Pflanzen 
zu  reinigen.  Gegenwartig  gibt  es  kein 
Reinigungsverfahren,  das  kostengun- 
stig  ist  und  die  Bodenfertilitat  nach 
Beseitigung  der  Metallbelastung  er- 
halt. 


Als  ein  Beispiel  eines  solchen  Hyper- 
akkumulators  nannte  Dr.  McGraph 
die  Sebertia  acuminata ,  die  auf 
nickel-  und  chromreichen  Boden  in 
Neukaledonien  heimisch  ist.  Der  La¬ 
tex  dieses  Baumes  enthdlt  uber  11% 
Nickel  und  ist  daher  blaulich  gefarbt. 
Laut  Dr.  McGraph  ware  es  nur  lo- 
gisch,  solche  Baume  analog  zur 
Gummigewinnung  zur  Gewinnung 
von  Nickel  anzuzapfen. 

Mit  finanzieller  Unterstutzung  der 
Europaischen  Union,  des  Leverhume 
Trust  und  der  US-Armee  haben  Wis¬ 
senschaftler  aus  Grossbritannien  und 
Neuseeland  Feldversuche  auf  einem 
Boden  durchgefOhrt,  auf  den  20  Jah- 
re  lang  schwermetcillbelasteter 
Schlamm  aufgetragen  worden  war. 
Darauf  wl  rden  zehn  Pflanzenarten 
ausgepflanzt  und  auf  ihre  Fahigkeit 
untersucht,  Schwermetalle  aufzuneh- 
men. 

Dr.  McGraph  sagte  zu  den  Ergebnis- 
sen:  «Diese  Methode  zeigt  vielver- 
sprechende  Ansatze  zur  Reinigung 
einer  massig  belasteten  Industriebra- 
cho,  wenn  man  fur  die  Reinigung  eini¬ 
ge  Jahre  Zeit  hat.  In  Zukunft  kann 
man  vielleicht  eine  Mischung  ver- 


schiedener  Arten  auspflanzen,  statt 
der  in  unseren  Versuchen  gepflanzten 
Monokuituren,  um  dem  Boden  dort, 
wo  es  sich  um  die  ubltche  Mehrfach- 
verschmutzung  handelt,  mehrere  Me- 
talle  gleichzeitig  zu  entziehen.* 

Da  Hyperakkumulatoren  noch  ver- 
haltnismassig  ‘jnbekannr  sind  und  bis¬ 
her  nur  in  abgelegenen  Gebieten  ge- 
funden  wurden,  sieht  Dr.  McGraph 
die  Notwendigkeit,  sie  zunachst  zu 
idontifizieren  und  zu  kultivieren  und 
eine  Koimpiasma-Einrcchtung  fur  ihre 
Zucht  zu  grunden.  In  der  Zukunft  kon- 
ne  man  versuchen,  die  metallspei- 
chemden  Eigenschaften  mit  Hilfe  der 
Gentechnik  zu  optimieren,  wenn  die 
fur  die  Metallansammlung  zustandi- 
gen  Gene  identifiziert  seien.  Dann 
bestehe  die  Moglichkeit,  die  entspre- 
chenden  Gene  auf  leistungsfahige, 
aber  ungeniessbare  Wirtspflanzen 
zu  ubertragen. 

Dr.  Steven  McGraph 

Institute  of  Arable  Crops  Research 

Experimental  Station 

Harpenden,  Harts 

England  Al  5  2JQ 
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Sewage  sludge  cleansed 


I  v  'M 

Maintaining  soil  quality  gave 
delegates  at  last  week's 

I  meeting  of  the  Arable 
Research  Institute 
Association  plenty  to  talk 
about.  Andrew  Blake  reports 

|  FARMERS  on  land  polluted  by 
heavy  metals,  perhaps  from 
sewage  sludge,  could  eventually  be 

■  able  to  dean  it  up  by  growing  spe¬ 
cial  crops. 


Accordin,  k 
McGrath 
Experimental  . 
even  be  possifcli 


bofessor  Steve 
Rothamsted 
won,  it  might 
recover  valu¬ 


able  metals  by  p>  w^ssing  the  har¬ 
vested  plants. 

He  points  out  that  the  amount 
of  sewage  sludge  dent  <sd  to  end 
up  on  farms  after  la  .,  when  it 
may  no  longer  be  dumped  at  sea 
legally,  is  likely,  to  <e. 

Control  of  indus««a  effluents 
has  helped  reduce  the  amount  of 
heavy  metals  like  zinc,  cadmium 
and  lead  in  sludges.  But  much 
comes  from  domestic  sources. 
Increased  recycling  of  municipal 
wastes  and  the  use  of  composts  is 
likely  to  add  to  the  burden. 

Unlike  nitrogen,  such  metals 
leach  only  very  slowly,  says  Prof 
McGrath.  Field  tests  in  1985 


Any  heavy  metal  build-up  following  sewage  sludge  application  could  be  rectified  using  "hyperaccumulator" 
plants  which  concentrate  the  metals  in  their  tissues.  Offtake  may  be  300  times  higher  than  normal  croppint 


showed  that  more  than  80%  of  the 
zinc,  cadmium,  copper,  nickel, 
chromium  and  lead  applied 
between  1942  and  1961  remains  in 
the  cultivated  layer.  “They  are 
very  persistent  and  stay  in  the  top¬ 
soil."  Normal  cropping  might  take 
2000  years  to  remove  them. 

Long-term  trials  have  proved 
they  could  harm  nitrogen-fixing 
bacteria  associated  with  white 
clc\  r,  he  explains.  The  possibility 


that  other  soil  micro-organisms 
could  similarly  be  affected  merits  a 
cautious  approach. 

A  recent  government  review  on 
the  use  of  sewage  sludge  recom¬ 
mended  that  the  legal  limits  be 
tightened.  The  justification  for  set¬ 
ting  different  levels  according  to 
soil  pH  is  also  due  for  a  rethink. 

A  more  radical  way  forward  is 
the  use  of  so-called  ‘'hyper-accu¬ 
mulators”.  These  are  plants  which 


les  higher  than  normal  cropping. 

are  unusually  efficient  at  concen 
trating  heavy  metals  in  their  tops 
In  what  Prof  McGrath  believe, 
is  the  world’s  first  field  experimen 
to  test  the  idea,  researchers  a 
■Woburn  have  discovered  soim 
species  could  absorb  up  to  30,001 
parts  per  million  of  zinc  but  sta; 
healthy.  “A  normal  plant  oi 
healthy  soil  would  have  abou 
30ppm,  and  on  polluted  soi 
300ppm.” 


SPtKIRUM 


Kontaminierte  B6den  mit  Pflanzen 
entgiften 


Adit  vsndiitdsM  Arlan  Hyperakknantatoran  wards*  varesdiswaba  oaf 
kontaminlartan  lodanpanatlsn  cngepflaort. 


Vertdiledese  PfluitiirtM  Iuke 
sick  xar  DekonUalaation  too  R6- 
dmlntw,  die  Mit  MetailenbeU- 
•tet  dad.  Englisdie Wlaseasckaftlrr 
biiea  henu,  del  bcstlnunte 
Pfliaieiiider  Life  did,  aekrhoke 
Koaceatrattoaea  von  Metailea  la  Ik- 
rea  Sdelea  and  Mitten  xa  spel- 
ckern.  Ober  70  Arten  mit  entspre- 
chenden  Elgenschaften  sind  bis- 
her  bekannt  und  werden  els  soge- 
nannte  .Hyperakkumulatoren"  be- 
zeichnet  Die  Pflanzen,  unter  de- 
nen  krautartigc  bis  hin  zu  Baumen 
vertreten  sind,  enthaiten  dao  100- 
bis  1000-fache  derUblichen  Metall- 
konzentration  in  ihren  oberirdi- 
schen  Trieben 

Dr.  Steven  McGraph  vom  Insti¬ 
tute  of  Arable  Crops  Research  in 
Harpenden  bei  London  stellte 
kiirzlich  auf  einer  Konferenz  test, 
dag  die  Entdeckung  von  immer 
mehr  Hyperakkumulatoren  die 
Perspektive  erdffnet  habe,  konta- 
minierte  Boden  und  Indus  triebra- 
chen  mit  einem  Tteppich  weiS-  und 
gelbblOhender  Hyperakkumulator- 
Pflanzen  zu  reinigen.  Gegenw  artig 
gibe  es  kein  Reinigungsverfahren, 
das  ihnlich  kostengunstig  at  und 
die  Bodenferdlitat  nach  Beseiti- 
gung  der  Metallbelastung  erhalc. 


Als  ein  Beispiel  ernes  solchen  Hy- 
perakkumulators  nannte  McGraph 
die  Sebertia  acuminata,  die  auf  nik- 
kel-  und  chromreichen  Bttden  in 
Neukaledonien  heimisch  ist.  Der 
Latex  dieses  Baumes  enthAlt  Ober 
1 1  %  Nickel  und  ist  daher  bl&ulich 
gefllrbC  Laut  McGraph  wire  es  nur 
logisch,  solche  BAume  analog  zur 
Gummigewinnung  zur  Gewinnung 
von  Nickel  anzuzapfen. 

Mit  flnanzieller  Unterstiitzung 
der  Europaischen  Union,  des  Le- 
verhume  Trust  und  der  US-Armee 
ha  ben  Wissenschaftler  a  us  GroB- 
britannien  und  Neuseeland  Field  - 
versuche  auf  einem  Boden  durch- 
gefiihrt,  auf  den  20  Jahre  lang 
schwermetallbelasteter  Schlamm 
aufgetragen  worden  war.  Darauf 
wurden  zehn  Pflanzenarten  ausge- 
pflanzt  und  auf  ihre  FAhigkeit  un- 
versucht,  Schwermetaile  aufzur.eh- 
men. 

Der  Wissenschaftler  zu  den  Er- 
gebnissen:  .Diese  Methode  zeigt 
vielversprechende  Ansatze  zur 
Reinigung  einer  miBig  belasteter. 
Industriebrache,  wenn  man  fiir  die 
Reinigung  einige  Jahre  Zeit  hat.  In 
Zukunft  kann  man  vielleicht  eine 
Mischung  verscliiedener  Arten 
auspflanzen  statt  der  in  unseren 


Versuchengepflanzten  Monokuitu- 
ren,  um  dem  Boden  dort,  wo  es 
sich  um  die  Obliche  Mehrfachver- 
schmutzuog  handelt,  mehrere  Me- 
talle  gleichzeitig  zu  entziehen.* 

Da  Hyperakkumulatoren  noeh 
verhaltnismaBig  unbekannt  sind 
und  bisher  nur  in  abgeiegenen  Ge- 
bieten  gefunden  wurdea.siehtder 
englische  Wissenschaftler  die  Not- 
wendigkeit,  sie  zunSchst  zu  identi- 
fizieren  und  zu  kultivieren  und 
eine  Keimplasma-Einrichtung  fur 
ihre  Zucht  zu  griinden.  In  der  Zu- 
kunft  ktinne  man  versuchen,  die 


matallspeichemden  Eigenschaf- 
ten  mit  Hilfe  der  Gentechnik  zu  op- 
timieren,  wenn  die  filr  die  Metall- 
ansammlung  zustfindigen  Gene 
idendfiziert  seien.  Dann  bestehe 
die  MSglichkeit,  die  entsprechen- 
den  Gene  auf  leistungsfihige,  aber 
ungenieBbare  Wirtspflanzen  zu 
iibertragen. 
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